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RING SPINNING. 
THE most recent improvement in connection with this 

method of spinning, but applicable likewise to other thros
tle and doubling machinery, is that of Mr. B. A. Dohson, 
of Bolton, which consists in a new mode of construct
inp: the spindles and the bearings in which they revolve, 
whereby the greatest speed can be obtained without 
vibration. 

One of these improved spindles, together with its bearings, 
is represented in elevation in Fig. 1. Fig. 2 is a front view 
of three such spindles, forming part of a row; a, being the 
bolster rail; b, t.he footstep rail; and c, the ring rail; all of 
which are made as usual. 

The tube, d, is fixed in the bolster rail, a, and passes 
through the footstep rail, b. At the upper end of the tube, d, 
immediately below the wharve, h, is screwed the bolster bear
ing, e, and at the lower end of the tube is the footstep.!; the 
spindle, g, revolves in the bolster bearing and footstep, and 
the space within the tube between the two forms an oil 
chamber as usual. The bolster bearing is provided with an 
internal spiral groove, and with a vertical slot at one side. 
When the spindle is revolving, the oil from the oil chamber 
is carried up the "piral groove to the top of the bolster, and 
it descends again through the . vertical slot into the tube. 
The upper part of the footstep.!, is made conical, so as to 
form an annular recess within. the bottom of the tube to col
lect any impurities that may be in the oil. When the 
footstep is removed, the tube can be cleaned with 
facility. 

To the spindle. g, is fixed the wharve, h, the under side of 
which is recessed to act as a cover to the bolster bearing, 
and prevent the fly or dust from entering the tube, d. Above 
the wharve, h, is the braid, i, the rim of which is serrated, to 
assist in starting travelers having a comparatively large 
diameter, when the full spool or cop is doffed. The lower 
end, j, fit in the cup, i, and the upper end fits on the upper 
end of the spindle, the yarn being wound on the spool by the 
ordinary mechanism to form the cop, k. 

In order to allow of the spindles being driven at the high, 
est speed without vibrlltion, the lower part of the spindle 
below the wharve is made longer and heavier than the part 

r I C.I. 

rapidly increasing population, estimated at the present time I flushing block, having a ground face and two projecting 
at about 17,000. The system adopted throughout for the iron clips for the reception of a wooden stop-boara as an 
drainage of these districts is the water-carriage system, with I arrangement for flushing. The inlets are each provided 
which all engineers are familiar. The rainfall is not ad. with a stoneware balance valve having an iron flap hung at 
mitted into the new sewers, but is conveyed directly to the thfl top, and in the center of the flap a screwed spindle with 
natural watercourses. by the sewers existin&, previous to the ball at end, by meRns of which the amount of opening at 
construction of the new system, which are 10 every casere- the bottom can be easily arranged. The object to be obtained 
tained for this purpose. Nearly the whole of the sewage by the use of these valves is to prevent the passage of cur
will flow directly on to t.he filtration area by gravitation rents of air through the sewers, and to localize and'expel the 
alone, a portion only of the districts of Merton and Morden, gases generated in each division. These manholes and ven
containing, at the present time, about 300 houses, requiring tilators are finished at top with a Latham's patent spiral 
the services of a low level outfall, from whence the sewage charcoal ventilator The minimum fall for the various 
is subsequently pumped at the sewage works from a depth sizes of sewers is as follows: 

27 in .... .............. .................. 1 in 1,200 
24 " .. " .............................. 1" 900 
18" ................................... 1" 900 
15 " ................................... 1" 700 
12 " ...... ............................ 1" 50 0 

9" . .... . . ...... ........ .... ... . ... . . 1" 30 

of 20 ft. into the gravitation outfall. The sewers ar{lof four 
types. No. 1 is the stoneware, salt glazed, socket drain 
pipe, as manufactured by Doulton & Co., and which re
quires no further descriptlOn. The mode of jointing these 
sewers is as follows : 'lilarred gasket is first forced into the 
joint, which has the effect of preserving the concentricit� of 
the pipes and the prevention of the entrv of any sand mto 
the sewers; the annular space is then filled with neat Port� and the whole of the sewers will be self cleansing, as the 
land cement, and a fillet of the same worked around the milJimum velodty of any sewer when running half full will 
outside. Care is taken that no cement shall form a projec- be 118 ft. per minute. Flushing wells are constructed at 
tion on the inside of the sewer, each joint being carefully various points on the system, the points selected being such 
cleaned as the work proceeds. In very wet ground the that a sufficient supply of subsoil water may be obtained for 
water in the trench is pumped down from a sum ph in ad- flushing purposes, and as large a district as possible he under 
.vance of the sewer until the cement joints are made, when a the influence of the well. These flushing wells are con
layer of puddled clayis placed around the newly.made joint, structed in a similar manner to the manholes, with the ex
which serves the double purpose of keeping the cement in ception of the bottom work being laid dry to allow of the 
place until set, and of stopping any possible leak that may' accumulation of the subsoil water in the well. They are 
occur through the accidental fracture of a joint on the sub. ] connected to a manhole outhe sewers by a line of pipes pro
sequent refilling of the trench. The pipes previous to being' vided with a sluice-vah-e, on opening which the flushing of 
laid in the trenches are fitted together on t.he surface in con-

I
' the sewers is easily and readily effected. The pipe sewers 

ve
. 
nient lengtbs, so that the invert may be perfectly true, at a

.
1I crossings under railways or rivers are constructed of 

and the space between the socket ano. spigot such that a cast iTon, and the brick and concrete sewers are strellglhened 
sufficient quantity of cement may be admitted all round to I by an additional ring of brickwork. The cement used on 
insure a watertight joint. All pipes having morc than a I the works is the best Portland. No cement is used that is 
slight deviation from the true circular are rejected, it  being i incapable of bearing a tensile strain of 350 lb. to the square 
impossible to meet the above requirements with ill-shaped : inch, when tested on a section having an area of 2,M square 
pipes. The pipes are each tested by being struck b;r a small I inches, after seven days' immersion in water. An Adie's 
hammar, by means of which the presence of a flaw IS readily cement-testing machine is used for testing the briquettes. 
detected. No.2 is a combination of stoneware pipes em: The proportions for the concrete are six measures of clean 

gravel and sand to one measure of Portland cement; and 
'the cement. mortar, two of clean sand to one of Portland 
cement. The pumping machinery, manufactured by Ha-

, 

e 
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thorn, Davey & Co., of Leeds, comprises a pair of hori
zontal, rotative, condensing pumping-engines. Each engine 
find pump is capable of lifting 7,500 cubic feet of sewage 
20 ft. high per hour, when working at not more than thirty 

revolutions per minute, in addition to driving the gearing 
for one chemical mixer and one pump for the filter pres.e8, 
the use of which will be described hereafter. The steam cylin
ders are 12 in. in diameter, stroke 20 in. ; titted with slide and 
expansion valves. An air-pump and a condenser, self-contain
ed in one casting, are provided for each engine, worked from 
the end of the engine piston-rod. The boilers are of the 
Cornish type, diameter 5 ft. 3 in., length 14 ft.; single flues, 
2 ft. 9 in. diameter. The fly-wheels each weigh 1 ton. The 

main pumps are similar to those designed by Mr. Baldwin 
Latham for the Dantzic Sewerage Works; each pump 
having a piston and plunger 22Yz in. and 16 in. in diameter, 
with a stroke of 20 in. , the JlUmps being worked directly 
from a disk on the end of the crankshaft. There are two 
filter presses for the treatment of the sludge, one of :Need
bam & Kite's and one of Johnson's. The sewage from 
the high and low level sewers will be received into the tanks 
within the pumping station, and after being filtered through 
coke will be conveyed, by means of properly-constructed 
main and subsidiary carriers, on to the filtl'fttion area; the 
deposited sludge being subsequently treated by chemicals 
and consolidated by the filter presses. The intermittent fil
tration area for the flnal reception and purification of the 
sewage consists of an area of land 28 acres in extent, and 8 
acres in addition are reserved for the present. The character 
of this land varies considerably, being composed of alluvial 
deposit overlying the London clay, the constituents of the 
deposit being beds of gravel and sand, marsh, clay, and 
peat. The depth from the sUlface of the ground to the 
London clay varies from 3 to 17 ft. Subsoil drains for the 
reception of the purified effiuent will be laid at the requisite 
levels. The impervious beds, where necessary, will be 
burnt into ballast or removed, and suitable porous material 
substituted down to the level of the subsoil drains. The 
purified e:llluent will eventually flow into the river WandIe. 
The whole filtration area is inclosed by a clay puddle wall 
2 ft. in thickness, the excavation for which has been taken IMPROVEMENTS IN RING SPINNING 

above the wharve, mcluding the spool or cop-tube upon 
which the yarn IS wound. To the upper part of the tube, d, 
is fixed the spring clip, l, the upper part of which projects 
over the wharve, h, and prevents the spindle being lifted out 
of its bearings when doffing. The spindles can be stopped 
bJ: the knee of the attendant pressed against these 
'clips. 

Fig. 3 represents the upper part of a spindle with the cop 
wound on a paper or other tube. . 

Fig. 4 represents the same with a metal tube, in which is 
a sJliral slot to give the required elasticity. 

Fig. 5. represent� an imprnved spind1e for a ring and 
traveler frame, with a bobbin or spool, m, having a small 
flange below recessed to flt on the projection, n, on the wharve 
h; this wharve projects over the top of the bolster bearing, 
e, to exclude the fly and dust from the tube, d. When the 
yarn is wound on tubea or spools, a few coils are wound on 
the bare spindle, between the wharve and the lower end of 
the tube or spool; these coils remain on the spindle when 
the full cops are doffed, and serve as a foundation for the 
next set, being fastened to the spindle-blade by the tube or 
spool.- Universal Engineer. 

THE SEWERAGE WORKS FOR THE CROYDON 
RURAL SANITARY AUTHORITY.* 

T HE  sewerage works a t the present time under course of construction for the Croydon Rurl)l Sanitary Authority involve the construction of over 36 miles of brick, brick and concrete, and pipe sewers; the erection of a pumping station, with the necessary machitIery for pumping the lowlevel sewage, a nd for the subsequent treatment of the sludge ; the preparation of an intermittent filtration area for the purification <if the sewage ; the construction of an iron bridge over the river WandIe ; the boring of an artesian well, and the erection of two detached cottages· in connection with the sewerage and disposal of the se�age of the parishes of Beddington, Merton, Merton Rush, l'tlitcham, and Morden, and,the hamlet of Wallington, Surrey, containing a 
* A paper read by W. SANTO CRIMP, A.I.e.E., F.G.S., at the Merton 

meeting of the AslJOClation of Municipal and Sanitary Engmeer8 and Snr-
veyors, Dec. 5, 1879. 

. 

down 1 ft. into the London clay. It has the effect of effec
bedded in Portland cement concrete. Tbis method of con-l tually IJreventing the passage of any water either From the 
struction is adopted for sewers up to 18 in. in diameter, I 

river WandIe or the surrounding waterlogged strata into 
when laid in deep cuttings in treacherous ground. No.3 the filtration area. An artesian.well has been sunk at the 
sec!ion of �ew�r IS the type which has b.een adopted for the' pumping station for supplying the wate� requir�d fo! t�e 
mmn p:ravItatlOn outfall. This sewer IS constructed of an ! condensers and for other purposes. ThIS well IS 6 m. In 
inner ring of brickwork, surrounded by a Portland cement diameter, lined with cast· iron pipes fitted with wrought.iron 
collar joint 1 in. in thickness, the �h.ole embedde? in Port- flush collars, the. bottom pipe being provided with a steel 
land cement concrete. The collar Jomt has been mtroduced shoe. The well IS bored to a total depth of 230 ft. through 
for the purpose of keeping the sewer wat�ight, and has the following strata: Alluvium, 12 ft.; London clay, 80 ft.; 
been found most efficient. The method of constructing Woolwich and Reading beds, 40 ft.; Tbanet sand, 47 ft., 
these sewers is as follows: 6 in. of concrete having been and into the chalk, 51 ft. Depth to chalk, 179 ft. The 
placed on the bottom of the trench, a semi-circular mould, bottom 30 ft. of well is not lined The volume of water 
like an inverted center, is placed thereon; the concrete is flowing from the well, and which is derived from the 
then well worked in up to the springing, and the moulds are chalk, has remained constant since the completion of 
not removed until the concrete is thoroughly set; on the re- the boring. The yield is at �he rate of 5'79 cubic feet per 
mova] of the moulds the collar joint and brIckwork is pro· minute, or 52,100 gallons per 24 hours, and the temperature 
ceeded with, and the remainder of the concrete in due of the water 540• These works were designed and are 
course. No.4 section of sewer has been adopted for the being carried out by Mr. Baldwin Latham, M.I.C.E., as 
tank sewer, for the reception of the low level sewage during engineer-in-chief, the author acting as resident engineer. 
the time the pumping engines are at rest. It is constructed. The total amount of the contract for the whole of the speci
of two rings of brickwork with cement collar-joint as before fied works is £74,708, the contractors being Messrs. B. Cooke 
described between the inner and outer ring. The importance & Co., of Phrenix Wharf, Battersea, their representative 
of constmcting the whole of the sewers as nearly as possible being Mr. T. W. Wilkinson. 
watertight, apart from sanitary reasons, will be apparent ========= 
when the capacity of the main outfall is considered, the 
theoretical maximum discharge from this sewer, when not EXHIBITION OF APPLIED SCIENCE, PARIS. 
working under pressure, being 501 cubic feet per minute, THE Macbinery Hall of the Exhibition of Applied Science 
and no less than 38 miles of the new system of sewers con- at Paris extends under the south gallery and saloonl', almost 
tribute to the same. The total number of joints in this the whole length of the Palais de l'lndustrie, one small por
length of sewer will be about 90,000, and the effect of the tion being occupied by the Salk de degmtation. The whole 
leakage of one drop of water per second at each joint would of the arrangements for supp'lying the general motive I?ower 
be to bring a volume of water on to the filtration area equal have been intrusted to M. RIkkers, manufacturing engmeer, 
to an annual rainfall of 62 in. Manholes, circular in form, St. Denis, near Paris, who also supplied an engine for driv-
5 ft. internal diameter at the bottom, and 2 ft. at the top, are ing at the Exhibition of last year. On that occasion he was 
constructed at all intersections of streets, and at each junc- awarded a diplQme d'luYnneu'l',. and this year he is hors ron
tion of a branch with a main sewer; also a manhole or com- 1XJU'I'8. As it was not permitted to attach to the building any 
bined ventilator and lamphole is placed at each change of of the appliances for transmitting power, the main line of 
direction or gradient of the sewers, the straight line principle shafting is carried by A standards three meters apart, bolted 
being adhered to with few exceptions throughout. Any to sleepers and connected by longitudinal ribs, whereby the 
part of the system may be thus readily examined, and the whole arrangement is consolidated. The shafting is in two 
locality of any defect or obstruction be at· Once detected. portions, with a gllP between, to allow a passage from the 
The outlet from each manhole is provided with a stoneware' south entrance. The longer portion is SYs inches in diame-
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ter and 2lJ3· feet long, while the shorter is 2% inches in 
diameter and 174 feet long. The longer portion of shafting 
is driven by a 40 horse-power engine of entirely new design, 
see Fig. 1 opposite. Two cylinders of 40 cm. (15% inches) 
diameter and t·he same length of stroke are mounted hori
zontally face to face, forming one casting with the bed
plate. There is no connecting rod; but the two piston-rods 
of each cylinder lire connected by a croBs-head, and the two 
cross-heads are also connected so as to form between them 
p. guide in which tbe brasses of the crank-pin slide up and 
down, so as to impart a rqtarll!1otion to the shaft. Eac.h 
brass has two oil-cups formed 10 It, the upper one for lubn
cating the crank-pin, and the lower for the sliding surface. 

The lower ends of the brasses also dip into a bath of oil at 
each stroke. The wear of the brasses in the guide is easily 
compensated by turning a pair of nuts. No longitudinal 
guide-bars are required, as the piston-rods are so braced to
gether as to equalize all strain and wear. The distance be
tween the piston-rods of each cylinder is also made equal to 
the travel of the crank-pin brasses,. so that the rods may 
give a direct thrust. One main bearing forms part of the 
bed-plate and cylinder casting, and the other is carried 
by a separate foundation, the fiy-wheel and driving pulle! 
being keyed on between. The cylinders, and also both thillr 
ends, are jacketed with live steam, which is allowed to es
cape after it has done its work_ In this way the initial pre�
sure in the cylinder is almost identical with that in the 
boiler. The pistous are packed with three cast-iron rings, 
eacb in three segments, which expand merely on account of 
the elasticitl of the metal The steam is cut off at about 
one-tenth 0 the stroke in the normal working of the engine; 
anri the governor acts on expan�ion valves at the back of 
the slide valves. Two eccentrics only are keyed on to the 
shaft, t he straps having the usual eccentric rods on one side, 
and two additional rods with knuckle joints on the other, 
for working the valves of the second cylinder. The rods are 
counected to the valve spindles by ball and socket joints, 
whICh permit of the expansion valve spindles making a par
tial rotation on their axes. 

Details of the valves are shown at Fig�. 2 to 5. Fig. 2 is a 
horizontal. and Fig. 3 a vertical section through the center 
lines of slide and expansion valves. Fig. 4 is a face view of 
the expansion valve at the back of the slide valve, which 
latter is shown separately at Fig. 5. It will be seen that the 
steam ports, A, A', of the slide valve, though rectangular at 
the face, are inclined at the back, which forms part of a 
hollow cylinder. The . expansion valve is also cylindrical, 
forming a larger portion of a cylinder than the slide valve, 
while it is also shorter, and its ends are of the same angle as 
the ports in the back of the slide valve. The expansion 
valve is worked laterally by the finger, B, keyed on to the 
spindle, sufficient clearance being. left to allow for wear; 
and thus steam is admitted by the ports, A and A', to each 
end of the cylinder alternately. The expansion valve turns 
on its axis, so as to give more or less steam according to the 
width of surface passing backward and forward across the 
ports, A and A'. The two valves do not touch over their 
Whole surface; but recesses; C, C, C, are formed for reliev
ing the pressure by admitting steam underneath, the requisite 
tightness being due to the difference of surface. The circu
lar motion of the expansion valve is given by the governor 
causing the spindle to turn on its axis; and this arrange
ment allows steam to be admitted to the end of the stroke, 
if required, or entirely prevents admission, so that the en
gine may be stopped by turning the spindle. 

The governor, it will be seen, is of the ordinary Watt 
type, weighted The spindle actuates a lever keyed on a 
horizontal shaft, seen in Fig. I, extending to the back of 
both cylinders. This carries at each end a toothed sector, 
which communicates motion to another toothed sector on a 
square part of the expansion valve spindle, thus causing it 
to turn on its axis, in order to give a greater or less admis
sion of steam. Some verr good diagrams have been taken 
of this engine; and expenments with t he Prony brake show 
90 per cent. of useful effect. All working parts are of steel; 
and the workmanship is excellent, great accuracy being in
sured by boring the two cylinders at the same operation. 
The whole arrangement is very compact, the space occupied 
being only 3 by 2% meters. The s_hortness of IItroke makes 
this system applicable to high speeds; and engines of 80 
horse power might well be constructed on this principle. 
At some future exhibition we may expect to see a compound 
engine of 100 horse power with two high pressure and two 
low pressure cylinders, each pair acting on a crank-pin set 
at right angles to the other, so as to avoid the dead point 
and admit of a lighter fiy-wheel. . 

The shorter port ion of shafting is driven by an inverted 
single cylinder engine, shown at Fig. 6, the same principle 
bein'" adopted as in the larger engine, though it cannot be 
carri�d ont under quite such favorable conditions. The 
single piston-rod is connected to the plunger of the feed 
pump, 0, by the hollow cross hea.�, P� in w�ich the crank
pin brasses,Q, travel laterally, lubricatIOn bemg afforded by 
tbe oil cup, 1. All the working parts are inclosed by the 
pillar, S, supporting the cylinder, and closed by the door, C. 
B! this arrangement the shaft and fiywheel are kept low, thus 
gl ving great steadiness to the engine. The governor actuates 
the expansion valve, which is similar to those of the larger 
engine, by an arm worked by the slider, N, a vertical rod 
and a lever, acting through a pair of bevel wheels, by which 
tbe valve spindle is turned on its axis. A screw wheel is 
also added to the spindle, to be turned by hand by means of 
a worm, so as to set the engine at any speed that may be re
quired, an index and scale showing the number of revolu
tIOns per minute. Fig 7 shows a series of indicator diagrams 
taken from Ii 10 horse power engine on this principle, with
out condenser, in ordinary working. CarefUl experiments 
have been made by which the useful effect is ascertained to 
be 91)-4 per cent. . 

Steam is generated by three vertical boilers of the same 
type, constmcted on the tubular arrangement devised by M. 
Rikkers, that for the smaller engin� being �ounted. on the 
same bed-plate. Fig. 8 shows a vertical section of thiS (orm 
of boiler' but those at the Exhibition have been provided 
in additi�n with a dome round the chimney, for the purpose 
of securing perfectly dry steam. Copper tubes of the form 
shown in· Fig. 9 are hung radially from tM tube plate, the 
portions of smaller diameter being toward the center. Be
sides permitting of a larger number of tubes being got into 
a given space, this arrangement has the advantage of giving 
a remarkably quick circulation. The smaller portions being 
in the center are exposed to the greatest amount of heat 
from the fire; their surface is also relatively greater than the 
larger portion, so that the circulation is very rapid. To 
prevent particles of water being blown upward to the 
crown of the boiler and being drawn along with the steam 
to the cylinders, a b�ffie plate is fixed over the exit C!rifices, 
as shown in the sectIOn. One great advantage oC thiS form 
of tube is the freedom with which they can expand and con-

tract, thus avoiding leaks and repairs. If the two parts of. 
the tubes were of equal diameter, tbere would be danger of 
the �enerated steam rising up both branches at once, and 
leavmg the bend exposed to the heat of the fire, in which 
case explosion would ensue.. Repeated trials bave shown 
tbat with these boilers 93i lb. of water are evaporated per 
lb. of coal burnt. The bOiler is mounted on a cast iron bed 
plate, and requires no masonry foundations. Steam can be 
got up in half an hour in a 10 horse power boiler of this 
type, wJ!ich is therefore very suitable for fire engines. 

The boiler of the smaller engine is fed by the pump above 
mentioned, which draws cold water from the tank and 
forces it througb a cylindrical heater in which it is distribu
ted, in the form of spray, inside a copper dome surrounded 
by the exhaust steam. In this way the feed water is forced 
into the boiler at nearly boiling point, wbile only cold water 
passes through the pump. The larger boilers are supplied 
by Vabe injectors, which are provided with two spaces 
communicating wit.h the waste for preventing the steam 
from entering the suction pipe and thus interrupting the 
action. 

Besides the three boilers f or supplying the engines driv
ing the shafting, a horizontal boiler, made by M. M. V. 
Chevalier and Grenier, of Lyons, supplies steam to tbe inde
pendent motors exbibited. A single flue is surrounded by 
small tubes through which the products of combustion re
turn to the chamber which serves' both as fire· box and 
smoke· box. This chamber is formed by one ring, which, as 
is often the case on the Continent, is bolted to the remain
der of the shell, so as to allow for cleaning, examination, 
and repairs. The joint is made with a cardboard specially 
prepared by M. J. Fourlon, which is also used by M. Rik
kers for the joints of his steam pipes. There are likewise 
two other boilers which belong to separate exhibits, thus 
bringing up the number to six steam generators.-Iron. 

AN ELECTRIC GASLIGHTER. 
THE annexed cuts represent the electric apparatus, con

structed by Mr. Gaiffe, of Paris, for lighting the 356 gas jets 
in the hall of the French Assembly. 

The battery consists of zinc and carbon elements, im-

plate, the current will pass through the corresponding wire to the corresponding burner. Each burner is provided with a lighter, Fig. 2, and as the spark passes from one end point of the lighter to the other tbe spark i�nites the gas, which has 'been previously turned on. The lighters consist of copper wire provided with a small platinum knob at the end. ·The closet containing the switch, commutator, and Ruhmkorff coil, is provided with an arrangement which raises the commutator as soon. as the door is closed, whereby the circuit is interrupted.-Neueste Erjindungen u1ld Erfahr
ungen. 

THE LONTIN SYSTEM OF ELECTRIC LIGHTING. 
THE collection of apparatus now being exhibited by M. 

Lontin at the Palace of Industry, at Paris, includes: 
1. A continuous current-exciting or supply machine, de

signed for feeding the light machine. 
2. A n alternate current light machine, the arrangement of 

which allows of the production at will, either of a small 
number of powerful foci or of a large number of small 
ones. 

3. A voltaic arc electric regulator, which allows of several 
lamps being placed in the same circuit. 

4. A current regulator for the platinum wire incandes
cence, and which is applied to a row of lamps. 

We will rapidly examine these different apparatus, which 
are really of interest not only on account of their ingenious 
arrangements, but also because of the applications of which 
they are susceptible. 

THE EXCITING MACHINE. 
It is easy to understand the operation. of this apparatus by 

referring to the Gramme machine, whose principle is un
doubtedly understood by the reader. On a wheel, which 
M. Lontin calls a "magnetic pinion," are arranged forty 
small bobbins in ten rows of four bobbins each (Fig. 1, next 
page). In each row the bobbins are arranged as a helix, and 
are provided with a core of iron in the center. They thus 
constitute· a series of electro-magnets, which, in revolving 
between the poles of the large, or inducting electro-magnet, 
A A, assume polarities which change at every half-revolu-

FIG. I.-THE ELECTRIC GAb LIGHTING APPARATUS OF THE FRENCH ASSEMBLY CHAMBER, PARIS. 

mersed in a solution of chloride of sodium and sal ammo
niac, and is provided with heavy conducting wires, which 
lead the current to a commutator and a Ruhmkorff induction 
coil. 

If the commutator is in a horizontal position, as is shown 

tion. The induction currents produced are gathered in a 
IXJlJector analogous to that In the Gramme machine by means 
of brushes formed of thin sheets of copper, and which rub 
on the collector. The inductor, A A (the yoke of which 
forms a base to the apparatus), is excited by the current of 
the machine, that is to say, its wire is in the circuit of the 
bobbins through the intervening brushes of the collector. 
The coutlnuous current which is produced by this machine 
is sent into the light machine. 

THE LIGHT MACHINE. 
This is composed of a series of electro-magnets, B B (Fig 2), fixed on a ring, the wires of each of them ending in an apparatus called a manipulator, and the operation of which we will examine further on. In the interior of this ring of electro-magnets l'evolves a magnetic pinion formed of 24 teeth. Each tooth is a plate of iron surrounded by its magnetizing helix. The current from the exciting machine, arriving by F, is conducted by a rubber to a ring, a, connect.ed with one of the extremities of the magnetic pinion: After traversing the 24 bobbins, A, it leaves through a second ring and a second rubber, and returns to the exciting machine. The winding of the wires .is such that the poles developed at the extremities of the plates of iron alternate, a north pole succeeding a south one, and so on. On causing the magnetic pinion to revolve rapidly, the teeth of the latter, on passing before the bobbins, B, develop currents which are due to a change of polarity of the cores at every passage uf a tooth of the pinion before FIG. 2. the bobbins; and these have been called bv M. du Marcel 

polarinterversion currents. When.a machIne is. working in Fig. 1, the current is Closed and the induction coil pro- normally and making 360 revolutions per minute, there are duces a series of sparks, whicb can be !-!onducted to any de-

I 
produced 8,640 changes of polarity in the bobbin, B, or 144 sired jet, by means of the switch and the discharging rod, per second. As a result of this, the wire of the induced which is provided with a glass handle, and is connected with bobbins will, in every second, have been traversed by 72 one pole of the Rubmkorff coil. As soon as the discharging rod I 
currents fiowing in one direction and 72 in the opposite. is brought in contact with one of the buttons on the switch All the ends of the wires of the bobbin, B. reach the ma-
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